Muscarinic acetylcholine receptor subtypes expressed by mouse bladder afferent neurons.
Cell bodies of afferent neurons located in lumbosacral dorsal root ganglia (DRG) provide Adelta- and C-fibres to the urinary bladder, reporting bladder wall tension, volume and noxious stimuli. Recent studies suggested an involvement of muscarinic acetylcholine receptors (mAChRs) not only in detrusor contractility but also in modulating afferent function, and this has been linked to the beneficial effects of muscarinic antagonists in the treatment of overactive bladder. Here, we aimed to determine the inventory of mAChR subtypes expressed by bladder afferent neurons in the mouse. Bladder afferent neurons were identified by retrograde neuronal tracing using Fast Blue (FB) or 1, 1'-dioctadecyl-3, 3, 3', 3'-tetramethylindocarbocyanine perchlorhydrate (DiI) injection into the detrusor muscle. DRG L6-S1 were recognized as the major location of bladder afferent perikarya with an additional smaller peak at L1/L2. Retrogradely labelled bladder afferents located in DRG L4-S2 were subjected to immunohistochemistry or to laser-assisted microdissection with subsequent RT-PCR to study expression of mAChRs subtypes M1R-M5R. Immunolabelling for mAChR subtype M2R, validated on DRG from M2R gene-deficient mice, demonstrated this subtype on 35% of FB-labelled bladder afferents. RT-PCR demonstrated expression of subtypes M2R, M3R and M4R, but not of M1R and M5R, in pooled samples (30 section profiles each) of laser microdissected DiI-labelled bladder afferent cell bodies. In conclusion, bladder afferent neurons express different subtypes of mAChRs (M2R, M3R and M4R). Thus, processing of sensory information from the bladder appears to be under direct cholinergic control.